CPD-BmMNPV bacmid were reduced by 94% and 85%, respectively. By using this 5 system, a GFP uv -β1,3-N-acetylglucosaminyltransferase 2 (GFP uv -β3GnT2) fusion 6 protein was successfully expressed in silkworm larvae with less protein degradation and 7 without larvae liquefaction; β3GnT activity improved 30%. This CPD-BmMNPV 8 bacmid system provides rapid protein production in silkworms and can be used for the 9 production of recombinant eukaryotic proteins without proteolytic degradation. 
Introduction

2
The baculovirus expression system is a useful tool for the efficient production of Protein expression levels using silkworms or pupae are 10-to 100-fold higher than 6 those using Bombyx mori cells or conventional insect cells, indicating that the silkworm 7 or its pupa is one of the most suitable systems for large-scale production of eukaryotic protein expression in silkworms. This method provides rapid protein production in 11 silkworms within 10 days, is free from biohazards, and thus will be a powerful tool as a 12 future production factory of recombinant eukaryotic proteins because the bacmid does 13 not require any baculovirus amplification step. Using this system, the green fluorescent 14 protein was successfully expressed in silkworm larvae and pupae not only by infection 15 with the recombinant virus but also by direct injection of its bacmid DNA. However, we 16 found that the silkworm larvae were liquefied 5 days postinfection. Ohkawa et al.
17
(1994) reported that BmMNPV also encodes v-cath-like cysteine protease, which has an University. Sf900 II serum-free medium (Invitrogen) supplemented with 0.5% antibiotic-antimycotic (Invitrogen) and 1% FBS was used for B. mori Bm5 cell culture.
1
Supplements, if necessary, were added into the media at the following concentrations: 2 ampicillin, 100 µg/mL; kanamycin, 50 µg/mL; Bluo-gal (Invitrogen), 100 µg/mL; 3 gentamycin, 7 µg/mL; tetracycline, 10 µg/mL and isopropyl-β-D-thiogalactopyranoside, To enable the introduction of a signal-peptide-coding region, the GGT2 fusion (Table 1) . This PCR product, including the signal sequences, was cloned into the bacmid/bx-GGT2 was isolated and confirmed by PCR using the bx-GGT2 and reverse 3 primers (Table 1) . The protein contained in the hemolymph was subjected to SDS-PAGE on a 12 % 5 polyacrylamide gel using the Mini-protean II system (Bio-Rad, Hercules, CA). To 6 detect directly the molecular band of a specific GGT2 protein on SDS-PAGE gel using BmMNPV, because of the deletion of cysteine protease in the BmMNPV bacmid. bacmids may be due to the degree of infectivity.
5
The maximum β3GnT activity in the hemolymph of the silkworm larvae injected 6 with the CPD-BmMNPV/bx-GGT2 bacmid was 39.3 mU/mL at 4 d postinjection,
7
whereas that in the hemolymph of the silkworm larvae injected with the 8 BmMNPV/bx-GGT2 bacmid was 29.7 mU/mL (Fig. 6A) . The low β3GnT activity in 9 the hemolymph injected with the BmMNPV/bx-GGT2 bacmid might be caused by the protein was also higher than that by injection with the conventional BmMNPV bacmid.
18
This shows that the CPD-BmMNPV bacmid was an efficient tool for expressing 19 eukaryotic genes in the hemolymph of the silkworm larvae.
20
The use of silkworm larvae as protein factories is very attractive owing to the low cost of production, as silkworms are easy to treat and have a high safety level in terms Suzuki, T., Kanaya, T., Okazaki, H., Ogawa, K., Usami, A., Watanabe, H.,
12
Kadono-Okuda, K., Yamakawa, M., Sato, H., Mori, H., Takahashi, S., Oda, K., 1997.
13
Efficient protein production using a Bombyx mori nuclear polyhedrosis virus Reverse primer CGGAATTCTGAAGGGTTTAGAGGCCCTCAAATGGG
